AMENDMENTS TO THE CLAIMS 



1 . (currently amended) A wafer bonding method to form integrated chips , 
comprising: 

selectively depositing a plurality of metallic lines into interlevel dielectrics (ILDs) 
on opposing surfaces of adjacent wafers; 

depositing at least a barrier line on an outer edge of each of the opposing 
surfaces of the adjacent wafers; 

selectively aligning the adjacent wafers to form a stack; and 

bonding the mota ll io l inos and tho barrier lino on tho surface of ono wafor w i th the 
metal li c li nos and tho barrier li no on tho surface of tho other wafor to estab l ish oloctr i cal 
conn e ctions b e tw e en activ e IC d e vic e s on adjac e nt waf e rs and to form a barri e r 
structuro on tho outer odgo of tho adjacent wafers. 

bonding exposed portions of the metallic lines on the opposing surfaces of the 
adjacent wafers to establish electrical connections between active integrated circuit (IC) 
devices on the adjacent wafers; and 

bonding the barrier lines on the opposing surfaces of the adjacent wafers to form 
a barrier structure on the outer edge of the adjacent wafers. 

2. (currently amended) The wafer bonding method as claimed in claim 1 , wherein 
the metallic lines are Copper (Cu) bonding pads deposit e d on oppos i ng surfaces of tho 
adjacent wafers to servo as electrical contacts b e tween active I C dov i cos on both th e 
adjac e nt wafers . 

3. (currently amended) The wafer bonding method as claimed in claim 1 , wherein 
the metallic lines are surrounded by a dielectric recess to onsuro that tho metall i c lin e s 
depos i ted on tho surface of one wafor are bond e d with tho meta ll ic l i nos depos i ted on 
th o surface of tho oth e r wafor . 

4. (original) The wafer bonding method as claimed in claim 1 , wherein the bonded 
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wafers includes a plurality of individual die and the barrier structure is formed on the 
outer edge of the bonded wafers to protect internal die from corrosion, contamination 
and crack propagation when the bonded wafers are cut into individual die. 

5. (original) The wafer bonding method as claimed in claim 4, wherein the barrier 
structure is a dense grid of connected copper (Cu) lines in a checkerboard pattern 
erected on the outer edge of usable die. 

6. (original) The wafer bonding method as claimed in claim 5, wherein the barrier 
structure is erected on the outer edge of usable die using an edge reticle. 

7. (currently amended) The wafer bonding method as claimed in claim 1 , wherein 
the bonded wafers correspond to a single die and the barrier structure is formed by one 
or more barrier lines deposited on the outer edge of the bonded single die to protect the 
bond e d single die from corrosion, contamination and crack propagation. 

8. (currently amended) The wafer bonding method as claimed in claim 7, wherein 
the barrier lines correspond to concentric copper (Cu) guard rings deposited on the 
perimeter of the bonded single die to serve as passivation barriers. 

9. (currently amended) A method of forming a three-dimensional (3-D) integrated 
chip system, comprising: 

forming a first wafer i nc l ud i ng to include one or more integrated circuit (IC) 
devices, a first set of metallic lines deposited via-afl -into a first interlevel dielectric (ILD) 
on a surface of the first wafer , and at l east on e a first barrier line deposited on an outer 
edge of the surface of the first wafer ; aa4 

forming a second wafer inc l ud i ng to include one or more integrated circuit (IC) 
devices, a second set of metallic lines deposited via^afh into a second interlevel 
dielectric (ILD) on a surface of the second wafer , and at l oast on e a second barrier line 
deposited on an outer edge of the surface of the second wafer , 

whoro i n tho mota l lic l i nos and th e barrior l i no deposited on the surfac e of the 
second wafor aro bondod w i th tho m e ta lli c l inos and tho barrier l ino dopositod on th e 
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surfaco of tho f i rst wafor to e stab li sh oloctrical connect i ons botwoon activo I C dovicos 
on adjac e nt wafers and to form a barr i er structure on th o out o r o dgo of th e adjac e nt 
waf e rs. 

bonding exposed portions of the first set of metallic lines to exposed portions of 
the second set of metallic lines to establish electrical connections between active IC 
devices on the first and second wafers; and 

bonding the first barrier line to the second barrier line to form a barrier structure 
on the outer edge of the first and second wafers. 

10. (currently amended) The method as claimed in claim 9, wherein the sets of 
metallic lines include Copper (Cu) bonding pads deposit e d on opposing surfaces of the 
adjacent wafers to sorvo as electr i cal contacts botweon act i vo IC devic e s on both tho 
adjacent waf e rs . 

1 1 . (original) The method as claimed in claim 9, wherein the bonded wafers includes 
a plurality of individual die and the barrier structure is formed to protect internal die from 
corrosion, contamination and crack propagation when the bonded wafers are cut into 
individual die. 

1 2. (original) The method as claimed in claim 1 1 , wherein the barrier structure is a 
dense grid of connected copper (Cu) lines in a checkerboard pattern erected on the 
outer edge of usable die. 

13. (original) The method as claimed in claim 12, wherein the barrier structure is 
erected on the outer edge of usable die using an edge reticle. 

14. (currently amended) The method as claimed in claim 9, wherein the bonded 
wafers correspond to a single die and the barrier structure is formed by one or more 
barrier lines deposited on the outer edge of the bond e d single d ie to protect the bonded 
single die from corrosion, contamination and crack propagation. 

15. (currently amended) The method as claimed in claim 14, wherein the barrier 
lines correspond to concentric copper (Cu) guard rings deposited on the perimeter of 
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the bond e d single die to serve as passivation barriers. 



16. (currently amended) A method of forming a three-dimensional (3-D) integrated 
chip system, comprising: 

forming a first wafer including to include one or more active integrated circuit (IC) 
devices; 

forming a second wafer including to include one or more active integrated circuit 
(IC) devices; 

depositing first metallic lines into interlevel dielectrics (I LPs) on opposing 
surfaces of the first and second wafers at designated locations to serve as wafer 
bonding pads and to establish electrical connections between active IC devices on the 
first and second wafers, when the first and second wafers are bonded; and 

depositing second metallic lines on an outer edge of opposing surfaces of the 
first and second wafers to form a barrier structure, when the first and second wafers are 
bonded. 

17. (currently amended) The method as claimed in claim 16, wherein the first 
metallic lines include a plurality of Copper (Cu) bonding pads dopositod on opposing 
surfac e s of the adjac e nt waf e rs to s e rv e as ele ctrica l contacts b e tw ee n act i v e IC 
dovicos on both th e adjacent wafers . 

18. (currently amended) The method as claimed in claim 16, wherein the second 
metallic lines include a plurality of Copper (Cu) barrier lines deposited on the outer edge 
of the adjacent first and second w afers to protect active IC devices from corrosion and 
contamination. 

19. (currently amended) The method as claimed in claim 16, wherein the barrier 
structure is a dense grid of connected copper (Cu) lines in a checkerboard pattern 
erected on the outer edge of usable die within the bonded wafers. 

20. (original) The method as claimed in claim 19, wherein the barrier structure is 
erected on the outer edge of usable die using an edge reticle. 
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21 . (currently amended) The method as claimed in claim 16, wherein the bonded 
wafers correspond to a single die and the barrier structure is formed to protect the 
bonded single die from corrosion, contamination and crack propagation. 

22. (currently amended) The method as claimed in claim 21 , wherein the second 
metallic lines correspond to concentric copper (Cu) guard rings deposited on the 
perimeter of the bonded single die to serve as passivation barriers. 

23. (new) A method comprising: 

selectively depositing a plurality of metallic lines on opposing surfaces of 
adjacent wafers, wherein the adjacent wafers include a first and second wafer and the 
plurality of metallic lines are surrounded by a dielectric recess to ensure that the metallic 
lines on the first wafer contact the metallic lines on the second wafer; 
selectively aligning the adjacent wafers to form a stack; and 
bonding the metallic lines on the opposing surfaces of the adjacent wafers to 
electrically connect active integrated circuit (IC) devices on the adjacent wafers. 

24. (new) A method comprising: 

depositing a first barrier line on an outer edge of a surface of a first wafer having 
a plurality of die; 

depositing a second barrier line on an outer edge of a surface of a second wafer 
having a plurality of die; and 

bonding the first and second barrier lines to bond the first and second wafers and 
to form a barrier structure on the outer edge of the bonded wafer. 

25. (new) A method comprising: 

depositing a first set of concentric guard rings on a perimeter of a first die; 
depositing a second set of concentric guard rings on a perimeter of a second die; 

and 

bonding the first and second set of concentric guard rings to bond the first and 
second die and to form a barrier structure on the perimeter of the bonded die. 
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